Abstract: To determine the relation between patient and provider characteristics and inappropriate hospital use, we examined adult nonpregnancy hospitalizations from a randomized trial of health insurance conducted in six sites in the United States. Appropriateness of inpatient treatment was based on medical record review; patient characteristics on sociodemographic, economic, and health status; and provider characteristics on descriptors of physician practice and hospital facilities.
Introduction
As part of a wider concern for health care cost containment, recent attention has focused on the inappropriate use of hospital care. Recent studies have documented substantial inappropriate hospital use for adults, as well as children. [1] [2] [3] [4] [5] In the RAND Health Insurance Experiment, we reported previously that 23 percent of the admissions made inappropriate use of the acute hospital setting or level of care, while an additional 17 percent of admissions were avoidable by use of ambulatory surgery. 2 In this report, we examined the effect of patient, physician, and hospital variables on inappropriate hospitalizations and days. Our data provide some of the most detailed and comprehensive information available on the health status of patients.
Methods
The health insurance experiment was a randomized trial of cost sharing in health insurance conducted in six United States sites. Families entered the experiment between 1974-77 and were assigned to one of 14 different fee-for-service health insurance plans with different levels of cost sharing. The [11] [12] [13] [14] The model used in our analysis also includes covariates for study site, patient age, sex, race, education, and family income and size. With the exception of family income, the data were collected before or at enrollment in the study 
Results
As previously reported, we found that 23 percent of the adult hospital admissions were inappropriate and 35 percent of the days were inappropriate.2 Logistic regression with hospital admission inappropriateness as the dependent variable showed that cost-sharing had no effect on the proportion of admissions that were inappropriate. However, there were differences by site (p = 6.2 x 10-5), gender, education (p = 0.03), hospital accreditation and bed size, and physician specialty (p = <10-8) and length of time since licensing.
Unstandardized estimates showed that a greater likelihood of an inappropriate hospital admission was associated with a number ofvariables, but these differences could be due to the intrinsic differences among the groups compared or to other factors that differ among the groups. The standardized comparisons control for these other differences. The standardized predictions in Table 1 demonstrate that the proportion of admissions considered inappropriate are increased substantially if the physician was licensed more than 15 years ago or if the patient was female, and increased moderately if the attending physician was either an internist or a general/ family practitioner.
Logistic regression showed that cost sharing had no effect on the appropriateness of a hospital day. Site differences persisted (p = 0.03) although they were smaller. Among the patient variables, only sex remained associated, and none of the hospital variables remained associated; years from licensing remained associated among the set of physician variables.
For unstandardized comparisons, the likelihood of a hospital day being inappropriate is increased if the physician was not board certified or was licensed more than 15 years ago, if the hospital was nonpublic, and if the patient was female. The standardized estimates (Table 2 ) are similar to those for inappropriate admissions although years from licensing and patient gender are more strongly associated and physician specialty less strongly associated.
There were substantial unstandardized differences across sites in the inappropriate use of inpatient care. In the case of both hospital admissions and days, the lowest proportion of inappropriate use is found in Seattle. Standardizing for patient, physician, and hospital variables reduced but did not eliminate the variation among sites in inappropriate use (Table 3) . Addition of these explanatory variables reduced the variation resulting from site differences from 5.1 percent to 2.6 percent for hospital admissions and from 2.4 percent to 1.6 percent for inappropriate days. This is most 
Discussion
The sites in this study differed in patient characteristics and in provider types and availability, and we found that some of these characteristics were associated with inappropriate use. Nevertheless, we found that site differences in the proportion of inappropriate hospital use remain, even after controlling for most measurable aspects of patient, provider, and hospital characteristics. This finding confirms, for inappropriate hospital use, Wennberg's observation that practice patterns differ by geographic region and cannot be fully explained by geographic differences in patient or provider characteristics. 16 The magnitude of these site differences was reduced by controlling for these patient and provider variables, some of which were strongly associated with inappropriate use. For both hospital admissions and days, we found that older physicians and female patients were more likely to be associated with inappropriate use. Although certain physician specialties were less likely to result in an inappropriate admission, these specialty differences in inappropriate use were most likely related to the performance of procedures. Many patients admitted by surgeons and gynecologists underwent a procedure within the first day of admission, leading the hospitalization to have been more likely designated appropriate for acute level care.
We cannot determine whether the effect of years from licensing is related either to declining clinical skills or to a cohort effect. Similarly, we are unable to explain the gender differences in inappropriate hospitalization. Gender effects have been observed in most studies attempting to explain overall patterns of medical care utilization.17 The differences observed in our study could not have been due to child bearing, because pregnancy and related admissions were excluded from this analysis. This leaves a number of possible explanations, including differences in (a) how physicians perceive women's health needs, (b) the level of support available to women at home, and (c) the types of nonobstetric medical problems encountered by women.
Our results reaffirm the importance and policy significance of geographic variations in medical practice. The geographic variations observed in this study could not be attributed solely to patient and provider characteristics, many of which are difficult to modify. Future research should focus on the identification of modifiable variables and methods to reduce inappropriate hospital use.
Current cost containment policies are not likely to selectively reduce inappropriate hospital use,2 and other approaches to do so are necessary. Retrospective review with feedback of results to physiciansl8 may be one such approach. Conducting retrospective audits and making these results available to major buyers (e.g., major employers) is another approach to this problem. While it would be more efficient to target such reviews on those hospitalizations most likely to be inappropriate, our results suggest that targeting to specific physicians or hospitals on the basis of various characteristics would be very difficult. To reduce inappropriate hospital use by mechanisms involving targeted utilization review, other approaches to targeting will need to be developed.
